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Description 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

This invention relates to an emulsifier for producing microcapsules, a process for producing microcapsules 
by using said emulsifier, microcapsules obtained from said process, and non-carbon pressure-sensitive 
copying paper using said microcapsules. 

10 

Related Art Statement 

Microcapsule is a very fine case made of a thin film and containing a liquid, solid or gaseous body in the 
form of fine particles measuring one to several hundreds of um. Microcapsules for various materials such as 
15 colorless or color dyes, medicines, agricultural chemicals, perfumes, livestock feed, etc., have been industrially 
produced and are commercially available. 

Use of such microcapsules for pressure-sensitive copying paper is well known. Such pressure-sensitive 
copying paper comprises an upper sheet of paper having a support coated on its backside with microcapsules 
containing a hydrophobic liquid having a colorless electron donative dye dissolved therein and a lower sheet 
20 of paper having a support coated on its surface side with a colorless electron receptive color-developing agent, 
said upper and lower sheets being combined so that their respective coated sides face each other. When a 
printing pressure is applied to the copying paper, said microcapsules are broken to release the contents thereof, 
causing the color forming agent and color developer contact each other to evoke a chemical reaction whereby 
a colored substance is formed on the surface of the lower sheet. 
25 In the microcapsules, as described above, a thin film is formed around a substance having certain 

characteristic properties, so that the characteristic properties of the substance can be also kept confined in the 
microcapsules when not used, and the substance is taken out by breaking the microcapsules when so desired. 
The following methods have been known for producing said type of microcapsules. 
(1) Coacervation method using an ion complex of gelatin and anionic protective colloid. 
30 (2) Interfacial polymerization method making use of a film forming reaction at the interface between the 

inner and outer phases. 

(3) In-situ method in which a water-insoluble resin film is formed on the surfaces of oil droplets from the 

outer phase (aqueous phase) JP-B-21 00/85, and Kokai (Laid-Open) JP-A-84881/78, 25277/79, 49984/79, 

47139/80, 51238/81 and 177129/84). 
35 These encapsulation methods are capable of forming the microcapsules having a dense film with 
excellent content holding strength and widely applied in the industries. Nevertheless, it is also a fact that these 
methods still have various problems in the aspects of production and quality. 

For example, the coacervation method has the following problems. 

(1) Adjustment of pH, temperature and time of the reaction is troublesome, and the reaction operations are 
40 complicated. 

(2) As it is difficult to obtain a microcapsule slurry with a concentration higher than 20%, a large amount 
of moisture must be evaporated away in use for pressure-sensitive copying paper. Thus, there is much 
room for improvement on working rate, energy cost, etc., 

(3) Because of use of natural material, the film substance is subject to large fluctuation in terms of quality 
45 and cost. 

(4) The microcapsules produced according to this method can not keep long since they have a tendency 
to become rotten and condense. 

The interfacial polymerization method can alleviate these problems in the coacervation method, but since 
the film base substances with high reactivity are reacted (at a relatively high temperature), this method is 
so unsuited for encapsulization of the unstable materials or the materials which tend to be denatured thermally. 
Improvements are also required on solvent and water resistance of the products according to this method. 

In the in-situ method, encapsulization of materials with various types of amino resin is proposed, and at 
present this method is most widely applied in the industries, but it still involves the following problems. 

(1) Since the water-soluble polymeric materials used for emulsifying a hydrophobic liquid into the state of 
55 very fine droplets are relatively high in viscosity, the obtained microcapsule dispersion necessarily 

becomes high in viscosity, so that it is practically difficult to obtain a microcapsule slurry having a good 
fluidity with a solid content higher than 50%. 

(2) In case of using, as emulsifier, a water-soluble polymeric material with low viscosity or a water-soluble 
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polymer reduced in viscosity by diluting it with a suitable solvent, emulsification stability of the hydrophobic 
liquid is lowered and there takes place particle aggregation or cohesion of the hydrophobic liquid. 
(3) In order to obtain a physically and chemically high film strength as well as high stability, it is necessary 
to apply a high-temperature reaction condition or to use a large amount of film material. Such change of 
5 reaction condition is undesirable in case of employing an encapsulization method which is sensitive to 

variation of conditions, and especially in the industrial production of microcapsules, the risk is high of 
producing defective or non-conforming products due to a slight error of the setting conditions or an 
unexpected variation of working conditions. Thus, this method, particularly in the above-said case, is greatly 
limited in its scope of industrial application. 
10 Also, when the microcapsules obtained according to the known methods are used for non-carbon pres- 
sure-sensitive copying paper, the obtained copying paper would prove unsatisfacotry in prevention of fouling 
of formed color by static pressure and in respect of heat resistance. 

SUMMARY OF THE INVENTION 

15 

The present invention aims at eliminating the problems, such as mentioned above, in the conventional 
encapsulization methods, and it is especially intended to provide a water-soluble polymeric emulsifier which 
can be favorably used for the production of microcapsules according to an in-situ method using a hydrophobic 
liquid as core substance. 

20 The invention is also purposed to provide microcapsules which can have a touch enveloping film by use 

of a small amount of film forming material, by preparing a microcapsule slurry with high solid concentration and 
low viscosity by employing an in-situ method. 

It is also an object of this invention to provide a non-carbon pressure-sensitive copying paper which is proof 
against fouling of formed color by static pressure and has high heat resistance, by using the microcapsules 

25 obtained according to the improved method of this invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

In an aspect of the present invention, there is provided an emulsifier for producing microcapsules, said 

30 emulsifier having as active principle a water-soluble polymeric substance which is a copolymer consisting of 
benzyl (meth)acrylate (A) and/or diisobutylene (B), styrene (C) and maleic anhydride (D), in which preferably 
the monomer composition of said copolymer comprises 0.1 to 50% by mole of benzyl (meth)acrylate (A) and/or 
diisobutylene (B) put together, 5 to 59.9% by mole of styrene (C) and 40 to 50% by mole of maleic anhydride 
. (D), the total of (A) + (B) + (C) + (D) being 1 00% by mole. 

35 More specifically, in an embodiment in said first aspect of the present invention, the monomer composition 

comprises 0.1 to 2% by mole of benzyl (meth)acrylate, 48 to 59.9% by mole of styrene (C) and 40 to 50% by 
mole of maleic anhydride (D), the total of (A) + (C) + (D) being 100% by mole. In the second embodiment, the 
monomer composition comprises 0.1 to 50% by mole of benzyl (meth)acrylate, 5 to 50% by mole of styrene 
(C) and 40 to 50% by mole of maleic anhydride (D), in which (A) + (C) + (D) = 100% by mole. In the third 

40 embodimet, the monomer composition comprises 0.1 to 50% by mole of diisobutylene (B), 5 to 59.9% by mole 
of styrene (C) and 40 to 50% by mole of maleic anhydride (D), the sum of (B) + (C) + (D) being 1 00% by mole. 
In the fourth embodiment, the monomer composition comprises 0.1 to 50% by mole of benzyl (meth)acrylate 
(A) and diisobutylene (B) put together, 5 to 59.9% by mole of styrene (C) and 40 to 50% by mole of maleic 
anhydride (D), the total of (A), (B), (C) and (D) being 1 00% by mole. 

45 In another aspect of the present invention, there is provided a process for producing microcapsules 

characterized by use of a copolymer consisting of benzyl (meth)acrylate (A) and/or diisobutylene (B), styrene 
(C) and maleic anhydride (D). The process features use of an emulsifier for producing microcapsules 
comprising said copolymer whose monomer composition preferably comprises 0.1 to 50% by mole of benzyl 
(meth)acrylate (A) and/or diisobutylene (B), 5 to 59.9% by mole of styrene (C) and 40 to 50% by mole of maleic 

so anhydride (D), the total of (A), (B), (C) and (D) being 1 00% by mole, and use of an aminoaldehyde condensate 
as capsule wall film material. 

This second aspect of the present invention, too, naturally includes the four embodiments similar to those 
mentioned above. Since these embodiments are basically the same as those in the first aspect of the invention, 
they are not restated here. 

55 The method for preparing said copolymer is not specified in the present invention; it is possible to employ 

various types of known polymerization methods, such as emulsion polymerization, suspension polymerization, 
solution polymerization, etc., which may be properly selected according to the practical factors involved. 
Preferably, said copolymer is obtained by copolymerizing the monomers, such as mentioned above, in a proper 
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organic solvent such as acetone, methyl ethyl ketone, methyl isobutyl ketone or the like, and then removing 
the organic solvent. Polymerization initiator is also not defined in the present invention, and various known types 
are usable. In the case of solution polymerization, it is preferred to use an organic peroxide such as benzoyl 
peroxide, tertiary butyl peroxybenzoate, tertiary butylperoxy-2-ethylhexanoate, etc., or an organic azo 
5 compound such as azobisisobutyronitrile, dimethyl-2,2'-azobisisobutyrate, etc. In use of the thus prepared 
copolymer as an emulsifierfor producing microcapsules according to this invention, said copolymer is properly 
neutralized with an appropriate neutralizing agent and diluted by dissolving it in water. 

Any change of compositional ratios of monomers within the above-defined ranges presents no problem, 
but should anyone of them get out of the defined range, u ndesirable phenomena occur relating to the production 
10 process of microcapsules and quality of the produced microcapsules. 

For instance, when the ratio of maleic anhydride (D) in the monomer composition exceeds 50%, it not only 
becomes difficult to perform regular copolymerization reaction of the respective monomers, but there also takes 
place separation of hydrophobic liquid in the course of emulsification and large particles of hydrophobic liquid 
come to exist in the preparation even if the produced copolymer is used as an aqueous emulsifier solution. On 
15 the other hand, when the ratio of maleic anhydride is less than 40%, although the copolymerization reaction 
proceeds in a relatively favorable way, the product may become insoluble in water or may be increased 
excessively in viscosity to give an undesirable effect to the emulsification process. Also, when the ratio of 
styrene is higher than the defined range (or when the ratio of benzyl (meth)acrylate and/or diisobutylene is lower 
than the defined range), there can not be obtained a tough film such as provided in the present invention, and 
20 when the ratio of benzyl (meth)acrylate and/or diisobutylene becomes higher than the defined range, there 
arises a tendency to increase the viscosity of the water-soluble polymer, giving an adverse effect to the 
emulsification process or causing formation of defective capsules. 

Molecular weight of the water-soluble polymer used in the present invention, as measured by gel 
permeation chromatography, is preferably not greater than 1,000,000 calculated in terms of polystyrene 
25 molecular weight, and the viscosity of said polymer measured by a B type viscometer is preferably in the range 
from 20 to 2,000 cps in a 10% aqueous solution of pH 4.0 at 25°C. 

The process for producing microcapsules according to the present invention comprises basically the 
following four steps: 

(1) Step for preparing a water-soluble polymer; 
30 (2) Step for preparing a core material; 

(3) Step for preparing an aminoaldehyde precondensate; and 

(4) Step for forming an aminoaldehyde resin. 

In the step (1) for preparing a water-soluble polymer, the concentration of the water-soluble polymeric 
solution used for the preparation of said polymer is decided by the viscosity and emulsification stability of the 
35 solution, but usually it is preferably in the range of 3 to 15%. The pH of the solution is usually set in an acid 
region below 7, preferably below 6. 

A base such as sodium hydroxide, potassium hydroxide, ammonia, etc., or an acid such as acetic acid, 
hydrochloric acid, oxalic acid, etc., is used for adjusting pH of the solution. 

The core material prepared in step (2) comprises a specific substance such as a dye, medicine, agricultural 
40 chemical, liquid crystal, perfume, pigment or the like which is used in a dissolved or dispersed form. Especially 
when producing microcapsules for pressure-sensitive copying paper, an electron donative color former (organic 
colorless dye) is used as core material. In this case, as solvent for the core material, there can be used, for 
example, diallylalkane, aikylnaphthalene, dibenzylbenzene derivatives, alkylbenzene, paraffin, cycloparaffin, 
chlorinated paraffin, various types of esters, mineral oils and vegetable oils. 
45 Typical examples of aminoaldehyde resins usable in this invention are urea-formaldehyde resin, melamine- 
formaldehyde resin, benzoguanamine resin, butylated melamine resin and butylated urea resin. Among them, 
melamine-forrnaidehyde resin is especially preferred. 

Precondensates of said resins used in step (3) can be easily obtained by reacting the corresponding 
monomers under the appropriate concentration, pH and temperature conditions. It is possible to use the 
so commercially available preparations. 

In the present invention, an aminoaldehyde precondensate and an oil-soluble liquid serving as core 
material are used in a weight ratio usually in the range of 1 : 3 to 1 : 4. This range, however, is not critical; said 
weight ratio may be properly changed according to the type of core material used, film material and purpose 
of use. Also, said precondensate may be substituted by the corresponding monomers per se. Step (3) is not 
55 essential in the present invention. It may be omitted depending on the type of starting materials used. 

The aminoaldehyde resin forming step (4), namely reaction step, is generally carried out at a temperature 
in the range of 50 to 90°C, and this resin forming reaction is completed usually in 1 to 3 hours. It is optional to 
use a catalyst for promoting the resin forming reaction or an agent for disposing of excess formaldehyde after 
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completion of the reaction. 

The microcapsule slurry obtained according to the process of this invention can be prepared with a high 
concentration, and it is also low in viscosity and capable of forming a tough film. Especially when it is used as 
a slurry of microcapsules for non-carbon paper, it shows excellent coating workability and is capable of high- 
5 concentration and high-speed coating. 

The non-carbon pressure-sensitive copying paper according to the present invention can be obtained by 
coating the microcapsules of this invention in which an electron donative color former is contained, a buffering 
agent and a binder on a substrate. Use of a buffering agent in the present invention is intended to prevent casual 
break of microcapsules. Usually, wheat starch, potato starch, fine powder of cellulose, synthetic plastic pigment 
10 and the like are used as said buffering agent, but the type and amount thereof to be used are not limitative. 

As binder, there are usually used a latex, soluble starch, casein, gelatin, gum arabic, polyvinyl alcohol, 
methyl cellulose and the like either singly or in admixture. It is used for the purpose of fixing the microcapsules 
and buffering agent on the substrate. The type and amount thereof to be used are not limitative. 

As substrate, usually acid paper or neutral paper mainly composed of cellulose fiber is used, but synthetic 
15 paper can also be safely used. 

Examples 

The present invention will be further described below by showing examples thereof. In the following 
20 Examples, all "parts" are by weight unless otherwise noted. 

Example 1 

Preparation of water-soluble polymer 

25 

200 g of methyl isobutyl ketone was supplied Into a 2-litre flask provided with a reflux condenser, a 
thermometer, a nitrogen feed pipe and two dropping funnels, and heated to 110-115°C. Then a monomer 
solution composed of 103.7 g (0.997 mol) of styrene, 0.525 g (0.003 mol) of benzyl methacrylate, 98 g (1 mol) 
of maleic anhydride and 200 g of methyl isobutyl ketone and a polymerization initiator solution composed of 

30 2.2 g of tertiary butyl peroxybenzoate and 100 g of methyl isobutyl ketone were added dropwise into the flask 
from the separate dropping funnels respectively over a period of 2 hours while maintaining said temperature. 
Thereafter, the mixed solution was kept at said temperature for additional two hours. Then, for completing the 
polymerization, an initiator solution composed of 2.2 g of tertiary butyl peroxy-2-ethylhexanoate and 50 g of 
methyl isobutyl ketone was added dropwise into the flask over a period of 30 minutes, and the mixture was 

35 maintained at said temperature for one hour. The resulting polymerization solution was cooled to a temperature 
below 100°C and added with 150 g of water and 75 g (0.9 mol) of sodium hydroxide. Then steam was blown 
through the reaction mass by an ordinary method to remove methyl isobutyl ketone, and water was added so 
that the solids concentration would become 8%. There was thus obtained a water-soluble polymer as a solution 
having the following properties: pH = 4.2; B type viscosity (at 25°C) = 300 cps. 

40 

Encapsulization 

A solution formed by dissolving 3 parts of crystal violet lactone (CVL) in 96 parts of HISOL SAS N-296 (an 
aromatic solvent produced by Nippon Sekiyu Kagaku KK) was prepared as core material of microcapsule. 

45 200 parts of said hydrophobic liquid was added gradually to 1 80 parts of the previously obtained water-so- 

luble polymer solution under vigorous stirring, stirring being continued until the volume average particle 
diameter became 5 um, thereby obtaining an emulsifier solution. 

Separately from the above operations, there was prepared a mixture comprising 1 1 parts of melamine, 21 .2 
parts of a 37% formaldehyde solution and 28.2% of water, and the mixture was adjusted to a pH of 9 by adding 

so sodium hydroxide and dissolved by heating to obtain an aqueous solution of melamine-formaldehyde 
precondensate. This solution was added to said emulsifier solution and the mixed solution was stirred at 70°C 
for 2 hours to complete the reaction. 

Preparation of non-carbon paper 

55 

After confirming formation of microcapsules, the solution was cooled to room temperature and adjusted to 
a pH 9.0 with a sodium hydroxide solution to perfect encapsulization. 

To 100 parts (in terms of solid content) of the thus obtained microcapsule solution were added 30 parts of 
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wheat starch particles and 1 00 parts of a 1 0% polyvinyl alcohol solution, and the mixture was coated on a sheet 
of fine quality paper with a basis weight of 40 g/m 2 so that the coating weight after drying would become 5 g/m 2 . 
There was thus obtained an upper sheet for non-carbon pressure-sensitive paper (this sheet being hereinafter 
referred to as CB sheet). This CB sheet was combined with a commercially available lower sheet for no-carbon 
5 pressure-sensitive recording paper (lower sheet N-40 for Mitsubishi NCR paper, basis weight: 40 g/m 2 ) and 
subjected to typewriter printing. The obtained non-carbon paper showed excellent color formation. 

Example 2 

10 A water-soluble polymer was prepared according to the same process as Example 1 except for use of 101 .9 
g (0.98 mol) of styrene and 3.5 g (0.02 mol) of benzyl methacrylate. 

The obtained water-soluble polymer solution had a solids concentration of 8.0%, a B type viscosity (at 25 C C) 
of 350 cps and a pH of 4.2. 

Encapsulation and preparation of CB sheet were carried out by using this water-soluble polymer solution 
15 as emulsifier solution according to the procedure of Example 1. 

Comparative Example 1 

Preparation of styrene-maleic anhydride copolymer solution 

20 

An aqueous solution of styrene-maleic anhydride copolymer was prepared in the same way as Example 
1 except for use of 0.312 g (0.003 mol) of styrene in place of 0.525 g (0.003 mol) of benzyl methacrylate. The 
obtained water-soluble polymer solution had a solids concentration fo 8%, a B type viscosity (at 25°C) of 250 
cps and a pH of 4.8. 

25 

Encapsulization 

Encapsulization and preparation of CB sheet were conducted by using this water-soluble polymer solution 
as emulsifier solution according to the same process as Example 1 except that the amount of water mixed with 
30 melamine and formaldehyde was 130.6 parts (28.2 parts in Example 1). 

Comparative Example 2 

220 parts of hydrophobic solution prepared In Example 1 was added to 180 parts of an 8.0% aqueous 
35 solution of ethylenemaleic anhydride bipolymer (EMA-31 produced by Monsanto Corp., U.S.A.) adjusted to pH 
3.5 as water-soluble polymer solution and emulsified in the same way as in Example 1. 

Then, 13 parts of melamine, 25.1 parts of a 37% formaldehyde solution and 132 parts of water were mixed, 
adjusted to pH 9.0 and dissolved by heating to obtain a melamine-formaldehyde precondensate, and the latter 
was added to the previously prepared emulsifier solution and stirred at 70°Cfor2 hours to complete the reaction. 
40 The resultantly obtained microcapsule slurry was treated according to the same procedure as Example 1 
to obtain an upper sheet for non-carbon pressure-sensitive copying paper (CB sheet). 

The microcapsules and upper sheets for pressure-sensitive copying paper obtained in the above-described 
Examples and Comparative Examples were evaluated according to the following criteria. 

45 Solid content 

Solids concentration of capsules after 3-hour dry heat treatment at 105°C. 

Viscosity 

so 

Viscosity of 55% (45% in Comparative Examples) capsule emulsion measured at 25°C by a B type 
viscometer. 

Blue spots 

55 

Capsule emulsion was diluted with water to a solids concentration of 20% and directly coated on the color 
developer applied side of CF sheet to a coating weight after drying of 6 m/g 2 , and after drying the coat, the 
number of spots per 100 cm 2 was counted. The greater the number of spots, the worse is the state of 
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encapsulation. 

Fouling of formed color by static pressure 

CB sheet and CF sheet were placed one on the other so that their respective coated sides faced each other, 
and after applying thereto a static pressure of 20 kg/cm 2 for a period of 30 seconds, reflectance on the CF sheet 
side was measured. A greater value of reflectance denotes higher strength of microcapsule film. 

Heat resistance 



10 



CB sheet and CF sheet were placed one on the other so that their respective coated sides faced each other, 
and after applying a light load of 50 g/cm 2 to the combined sheet and leaving it in an atmosphere of 140°C for 
3 hours, reflectance on the CF sheet side was measured. A greater value of reflectance signifies higher heat 
resistance of the film. 

15 A color difference meter Model ND 101 DP manufactured by Nippon Denshoku Kogyo KK was used for 

the evaluation of fouling of formed color by static pressure and heat resistance. The evaluation result was shown 
by value of 

reflectance of color formed portion x 10Q , 0/ . 
reflectance of non-treated (ground) portion * °' 
20 The results of evaluations conducted according to the above-described methods are shown in Table I. 
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Example 3 

Preparation of water-soluble polymer 

5 200 g of methyl isobutyl ketone was supplied into a 2-litre flask equipped with a reflux condenser, a 

thermometer, a nitrogen feed pipe and two dropping funnels. After heating said substance in the flask to 110 
- 1 1 5°C, a monomer solution composed of 52 g (0.5 mol) of styrene, 88 g (0.5 mol) of benzyl methacrylate, 98 
g (1 mole) of maleic anhydride and 200 g of methyl isobutyl ketone and a polymerization initiator solution 
composed of 2.2 g of tertiary butyl peroxybenzoate and 100 g of methyl isobutyl ketone were added dropwise 

10 into the flask at the same temperature from the separate dropping funnels over a period of 2 hours, and the 
mixture was maintained at the same temperature for additional 2 hours. Then, for completing the 
polymerization, an initiator solution composed of 2.2 g of tertiary butyl peroxy-2-ethyl hexanoate and 50 g of 
methyl isobutyl ketone was added dropwise into the flask over a period of 30 minutes and the mixture was 
maintained at the same temperature for one hour. The resulting polymerization solution was cooled to a 

15 temperature below 100°C and then added with 1 50 g of water and 75 g (0.9 mol) of sodium hydroxide, after 
which steam was blown through the reaction mass in a usual way to remove methyl isobutyl ketone, followed 
by addition of water to adjust the polymer solution to a final solids concentration of 8%. The resultantly obtained 
water-soluble polymer solution had a pH of 4.7 and a B type viscosity (at 25°C) of 70 cps. 

20 Encapsulization 

A solution formed by dissolving 3 parts of crystal violet lactone (CVL) in 96 parts of HISOL SAS N-296 (an 
aromatic solvent produced by Nippon Sekiyu Kagaku kk) was prepared as core material of microcapsule. 

200 parts of said hydrophobic liquid was added gradually to 180 parts of the previously obtained water-so- 
25 luble polymer solution under vigorous stirring. Stirring was continued until the volume average particle diameter 
became 5 microns, thereby obtaining an emulsifier solution. 

Separately from the above operations, 1 1 parts of melamine, 21.2 parts of a 37% formaldehyde solution 
and 28.2 parts of water were mixed and the mixture was adjusted to a pH of 9 with sodium hydroxide and then 
dissolved by heating to obtain an aqueous solution of melamine-formaldehyde precondensate. This was added 
30 to said emulsifier solution and stirred at 70°C for 2 hours to complete the reaction. 

After confirming formation of microcapsules, the solution was cooled to room temperature and its pH was 
raised to 9.0 with a sodium hydroxide solution, which perfected the encapsulization oepration. 

Preparation of non-carbon paper 

35 

To 100 parts (as solid content) of the thus obtained microcapsule solution were added 30 parts of wheat 
starch particles and 100 parts of a 10% polyvinyl alcohol aqueous solution, and the mixture was coated on a 
sheet of fine qual ity paper (40 g/m 2 in basis weight) to a coating weight after drying of 5 g/m 2 to obtain an upper 
sheet for non-carbon pressure-sensitive recording paper (CB sheet). This CB sheet was combined with a lower 
40 sheet for non-carbon pressure-sensitive recording paper (a lower sheet N-40 for Mitsubishi NCR paper, basis 
weight: 40 g/m 2 ). The obtained non-carbon recording paper showed excellent color formation in typewriter 
printing. 

Example 4 

45 

A water-soluble polymer was prepared in the same way as Example 3 except that the amount of styrene 
and benzyl methacrylate added were changed to 20.8 g (0.2 mol) and 140.8 g (0.8 mol), respectively. 

The obtained water-soluble polymer solution had the following properties: solids concentration = 7.5%; B 
type viscosity (at 25°C) = 120 cps; pH = 5.0. 
50 Encapsulization and preparation of CB sheet were carried out by using this water-soluble polymer as 

emulsifier solution according to the process of Example 3, 

Example 5 

55 A water-soluble polymer was prepared in the same way as Example 3 except that styrene was added in 

an amount of 80 g (0.77 mol) and benzyl methacrylate in an amount of 105.6 g (0.60 mol). 

The obtained product had a solids concentration of 8.0%, a B type viscosity (at 25°C) of 70 cps and a pH 
of 4.8. 



9 



EP0 364 922 B1 



By using this water-soluble polymer as emulsifier solution, there were conducted encapsulization and 
preparation of CB sheet according to the process of Example 3. 

Example 6 

5 

42 parts of an aqueous solution having 14 parts of urea dissolved therein and 29 parts of a 37% 
formaldehyde solution were added to the emulsifier solution obtained in Example 3, and the mixture was stirred 
at 60°C for 2 hours to complete the reaction. 

After confirming formation of microcapsules, the solution was cooled to room temeprature and its pH was 
10 raised to 9.0 with an aqueous sodium hydroxide solution, thereby perfecting the encapsulization operation. 
Also, a CB sheet was prepared according to the process of Example 3. 

The microcapsules and upper sheets for pressure-sensitive copying paper obtained in the above Examples 
(3 - 6) were evaluated regarding their proofness against fouling in color formation by static pressure and heat 
resistance by means of solid content, viscosity and blue spots in the same way as described before. 
15 The results are shown in Table II. 
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Example 7 

Preparation of water-soluble polymer 

5 200 g of methyl isobutyl ketone was supplied Into a 2-litre flask provided with a reflux condenser, a 

thermometer, a nitrogen feed pipe and two dropping funnels. After heating said substance in the flask to 110 
to 1 15°C, a monomer solution composed of 52 g (0.5 mo!) of styrene, 73.7 g (0.5 mol as 2 I 4,4'-trimethylpen- 
tene-1) of diisobutylene (containing 76% by weight of 2,4,4'-trimethylpentene-1), 98 g (1 mol) of maleic 
anhydride and 200 g of methyl isobutyl ketone and a polymerization initiator solution composed of 2.2 g of 

10 tertiary butyl peroxybenzoate and 100 g of methyl isobutyl ketone were added dropwise into the flask at the 
same temperature from the separate dropping funnels over a period of 2 hours. Then the mixture was 
maintained at the same temperature for additional two hours. Thereafter, for completing the polymerization, an 
initiator solution comprising 2.2 g of tertiary butyl peroxy-2-ethylhexanoate and 50 g of methyl isobutyl ketone 
was added dropwise into the flask over a period of 30 minutes, and then the mixture was kept at the same 

15 temperature for one hour. The resulting polymerization solution was cooled to a temperature below 100°C and 
added with 150 g of water and 75 g (0.9 mol) of 48% sodium hydroxide. Then steam was blown through the 
reaction mass to eliminate methyl isobutyl ketone and water was added to adjust the solution to a final solids 
concentration of 8%. The thus obtained water-soluble polymer solution had the following properties: pH = 4.7; 
B type viscosity (at 25°C) = 60 cps. 

20 

Encapsulization 

A solution prepared by dissolving 3 parts of crystal violet lactone (CVL) in 96 parts of HISOL SAS N-296 
(an aromatic solvent produced by Nippon Sekiyu Kagaku KK) was used as core material of microcapsule. 
25 220 parts of said hydrophobic liquid was added gradually to 180 parts of the previously prepared water- 
soluble polymer solution under vigorous stirring and stirring was continued until the volume average particle 
diameter became 5 microns, thereby obtaining an emulsifier solution. 

Separately from the above operation, there was prepared a mixture comprising 1 1 parts of melamine, 21 .2 
parts of a 37% formaldehyde solution and 28.2 parts of water, and this mixture was adjusted to pH 9 with sodium 
30 hydroxide and dissolved by heating to obtain an aqueous solution of melamine-formaldehyde precondensate. 
This precondensate was added into said emulsifier solution and the mixed solution was stirred at 70°C for 2 
hours to complete the reaction. 

After confirming formation of microcapsules, the solution was cooled to room temperature and its pH was 
raised to 9.0 with a sodium hydroxide solution to perfect the encapsulization operation. 

35 

Preparation of non-carbon paper 

To 100 parts (as solid matter) of the thus obtained microcapsule solution were added 30 parts of wheat 
starch particles and 100 parts of a 10% polyvinyl alcohol solution, and the mixture was coated on a sheet of 
40 fine quality paper (40 g/m 2 in basis weight) to a final coating weight of 5 g/m 2 to obtain an upper sheet for non- 
carbon pressure-sensitive recording paper (CB sheet). This CB sheet was combined with a commercially 
available lower sheet for non-carbon pressure-sensitive recording paper (lower sheet N-40 for Mitsubishi NCR 
paper, basis weight: 40 g/m 2 ). When the obtained non-carbon recording paper was typewriter printed, it showed 
excellent color formation. 

45 

Example 8 

A water-soluble polymer was prepared in the same way as Example 7 except for use of 20.8 g of styrene 
and 117.9 g (0.8 mol as 2,4,4'-trimethylpentene-1) of diisobutylene (containing 76% by weight of 2,4,4'-trime- 
so thylpentene-1). 

The obtained water-soluble polymer solution had a solids concentration of 7.5%, a B type viscosity (at25°C) 
of 1 50 cps and a pH of 5.0. 

Encapsulization and preparation of CB sheet were conducted by using this polymer solution as emulsifier 
solution in accordance with the process of Exampel 7. 

55 

Example 9 

A water-soluble polymer was obtained in the same way as Example 7 except for use of 80 g (0.77 mol) of 
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styrene and 88.4 g (0.6 mol as 2,4 f 4'-trimethylpentene-1) of diiso butyl ene (containing 76% by weight of 2,4,4'- 
trimethylpentene-1). 

This water-soluble polymer solution had the following properties: solids concentration = 8.0%; B type 
viscosity (at 25°C) = 105 cps; pH = 4.6. 
5 Encapsulation and preparation of CB sheet were carried out by using this water-soluble polymer solution 

as emulsifier solution according to the methods of Example 7. 

Example 10 

10 42 parts of an aqueous solution having 14 parts of urea dissolved therein and 29 parts of a 37% 
formaldehyde solution were added to the emulsifier solution prepared in Example 7, and the mixed solution 
was stirred at 60°C for 2 hours to effectuate the reaction. 

After confirming formation of microcapsules, the solution was cooled to room temperature and its pH was 
raised to 9.0 with a sodium hydroxide solution to perfect encapsulation. Also, CB sheet was prepared in the 

15 same manner as Example 7. 

Example 11 

A water-soluble polymer was prepared according to the same procedure as Example 7 except for use of 
20 103.7 g (0.997 mol) of styrene and 0.442 g (0.003 mol as 2,4,4'-trimethylpentene-1) of diisobutylene (containing 
76% by weight of 2,4,4'-trimethylpentene-1). 

The obtained water-soluble polymer solution had the following properties: solids concentration = 8.0%; B 
type viscosity (at 25°C) = 350 cps; pH = 4.2. 

Encapsulization and preparation of CB sheet were conducted by using this water-soluble polymer solution 
25 as emulsifier solution according to the process of Example 7. When typewriter printing was conducted on the 
obtained CB sheet, it showed as excellent color formation as in Example 7. 

Example 12 

30 A water-soluble polymer was prepared in the same way as Example 7 except for use of 1 01 .9 g (0.98 mol) 
of styrene and 2.95 g (0.02 mol as 2,4,4'-trimethylpentene-1) of diisobutylene (containing 76% by weight of 
2,4,4'-trimethylpentene-1 ). 

The obtained water-soluble polymer solution had a solids concentration of 8.0%, a B type viscosity (at25°C) 
of 410 cps and a pH of 4.2. 

35 Encapsulization and preparation of CB sheet were performed by using this water-soluble polymer solution 
as emulsifier solution according to the process of Example 7. 

The microcapsules and upper sheets for pressure-sensitive copying paper obtained in the above Examples 
were evaluated by the methods described before, the results being shown in Table III. 
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Example 13 

Preparation of water-soluble polymer 

5 200 g of methyl isobutyl ketone was supplied into a 2-litre flask equipped with a reflux condenser, a 

thermometer, a nitrogen feed pipe and two dropping funnels. After heating said substance in the flask to 1 10 
- 1 1 5°C, a monomer solution comprising 52 g (0.5 mol) of styrene, 44 g (0.25 mol) of benzyl methacrylate, 36.9 
g (0.25 mol as 2,4,4-trimethylpentene-1) of diisobutylene (containing 76% by weight of 2,4,4-trimethyl pentene- 
1), 98 g (1 mol) of maleic anhydride and 200 g of methyl isobutyl ketone and a polymerization initiator solution 

10 comprising 2.2 g of tertiary butyl peroxybenzoate and 100 g of methyl isobutyl ketone were added dropwise 
into the flask at the same temperature from the respective dropping funnels over a period of 2 hours. The mixture 
was maintained at said temperature for additional two hours. Then, for completing the polymerization, an 
initiator solution comprising 2.2 g of tertiary butyl peroxy-2-ethylhexanoate and 50g of methyl isobutyl ketone 
was added dropwise into the flask over a period of 30 minutes, and then the mixture was maintained at said 

15 temperature for one hour. The polymerization solution was cooled to a temperature below 100°C and added 
with 1 50 g of water and 75 g (0.9 mol) of 48% sodium hydroxide. Then steam was blown through the reaction 
mass by a conventional method to remove methyl isobutyl ketone and water was added to adjust the solids 
concentration of the solution to 8%. The thus obtained water-soluble polymer solution had a pH of 4.7 and a 
B type viscosity (at 25°C) of 70 cps. 

20 

Encapsulization 

A solution formed by dissolveing 3 parts of crystal violet lactone (CVL) in 96 parts of HISOL SAS N-296 
(an aromatic solvent produced by Nippon Sekiyu Kagaku KK) was prepared as core material of microcapsule. 
25 220 parts of said hydrophobic liquid was added gradually to 180 parts of the previously prepared water- 
soluble polymer solution under vigorous stirring and stirring was continued until the volume average particle 
diameter of the mixed solution became 5 microns, thereby obtaining an emulsifier solution. 

Separately from the above operation, 11 parts of melamine, 21.2 parts of a 37% formaldehyde solution 
and 28.2 parts of water were mixed and the mixture was adjusted to pH 9 with sodium hydroxide and dissolved 
30 by heating to obtain an aqueous solution of melamine-formaldehyde precondensate. This was added to said 
emulsifier solution and the mixture was stirred at 70°C for 2 hours to effectuate the reaction. 

After conforming formation of microcapsules, the solution was cooled to room temperature and its pH was 
raised to 9.0 with a sodium hydroxide solution to perfect encapsulization. 

35 Preparation of non-carbon paper 

To 100 parts (calculated as solid matter) of the thus obtained microcapsule solution were added 30 parts 
of wheat starch particles and 100 parts of a 10% polyvinyl alcohol solution, and the mixture was coated on a 
sheet of fine quality paper (40 g/m 2 in basis weight) to a final coating weight of 5 g/m 2 to obtain an upper sheet 
40 for non-carbon pressure-sensitive recording paper (CB sheet). This CB sheet was combined with a 
commercially available lower sheet for non-carbon pressure-sensitive recording paper (lower sheet N-for 
Mitsubishi NCR paper, basis weight: 40 g/m 2 ). The obtained non-carbon paper showed excellent color 
formation when it was subjected to typewriter printing. 

45 Example 14 

A water-soluble polymer was prepared in the same way as Example 13 except that styrene was added in 
an amount of 20.8 g (0.2 mol), benzyl methacrylate in an amount of 70.4 g (0.4 mol) and diisobutylene 
(containing 76% by weight of 2,4,4-trimethylpentene-1) in an amount of 59.0 g (0.4 mol as 2,4,4-trimethyl pen- 
50 tene-1). 

The obtained water-soluble polymer solution had a solids concentration of 7.5%, a B type viscosity (at25°C) 
of 1 20 cps and a pH of 5.0. 

Encapsulization and preparation of CB sheet were carried out by using this polymer solution as emulsifier 
solution according to the process of Example 13. 

55 

Example 15 

A water-soluble polymer was prepared in the same way as Example 13 except that styrene was used in 
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an amount of 80 g (0.77 mol), benzyl methacrylate in an amount of 52.8 g (0.30 mol) and diisobutylene 
(containing 76% by weight of 2,4,4-trimethylpentene-1 ) in an amount of 14.7 g (0.1 mole as 2,4,4-trimethylpen- 
tene-1). 

The obtained water-soluble polymer solution had a solids concentration of 8.0%, a B type viscosity (at 25°C) 
5 of 70 cps and a pH of 4.8. 

Encapsulization and preparation of CB sheet were carried out by using this aqueous polymer as emulsifter 
solution according to the process used in Example 13. 

Example 16 

10 

42 parts of an aqueous solution having 14 parts of urea dissolved therein and 29 parts of a 37% 
formaldehyde solution were added to the emulsifier solution comprising a hydrophobic liquid obtained in 
Example 13, and the mixture was stirred at 60°C for 2 hours to perform the reaction. 

After confirming formation of microcapsules, the solution was cooled to room temperature and its pH was 
15 raised to 9.0 with a sodium hydroxide solution to complete encapsulization. Also, a CB sheet was prepared by 
following the procedure of Example 13. 

The microcapsules and upper sheets for pressure-sensitive copying paperobtained in the above Examples 
were evaluated by the described methods, the results being shown in Table IV. 
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As the results of the examples testify, it is possible with the present invention to obtain high-strength 
microcapsules, which are low in viscosity and high in solid content, by using a small amount of film material. 

The process of this invention finds particularly favorable application to production of pressure-sensitive 
copying paper having excellent coating performance because of low viscosity and also having good color 
5 forming quality and high stain resistance. 

Another noticeable effect of the present invention is reduction of emulsification time, that is, marked 
reduction of the time required for uniformalizing particle size of hydroiphobic liquid in comparison with the 
conventional methods. 

10 

Claims 

1. An emulsifier for producing microcapsules, containing as active principle a water-soluble high polymeric 
substance which is a copolymer consisting of benzyl (meth)acrylate (A) and/or diisobutylene (B), styrene 

15 (C) and maleic anhydride (D). 

2. An emulsifier according to claim 1, containing 0.1 to 50% by mole of benzyl (meth)acrylate (A) and/or 
diisobutylene (B), 5 to 59.9% by mole of styrene (C) and to 50% by mole of maleic anhydride (D), the total 
of (A) + (B) + (C) + (D) being 100% by mole. 

20 

3. An emulsifier according to claim 2, containing 0.1 to 2% by mole of benzyl (meth)acrylate (A), 48 to 59.9% 
by mole of styrene (C) and 40 to 50% by mole of maleic anhydride (D), the total of (A) + (C) + (D) being 
100% by mole. 

25 4. An emulsifier according to claim 2, containing 2 to 50% by mole of benzyl (meth)acrylate (A), 5 to 50% by 
mole of styrene (C) and 40 to 50% by mole of maleic anhydride (D), the total of (A) + (C) + (D) being 100% 
by mole. 

5. An emulsifier according to claim 2, containing 0.1 to 50% by mole of diisobutylene (B), 5 to 59.9% by mole 
30 of styrene (C) and 40 to 50% by mole of maleic anhydride (D), the total of (B) + (C) + (D) being 100% by 

mole. 

6. An emulsifier according to claim 2, containing 0.1 to 50% by mole of benzyl (meth)acrylate (A) and 
diisobutylene (B) put together, 5 to 59.9% by mole of styrene (C) and 40 to 50% by mole of maleic anhydride 

35 (D), the total of (A) + (B) + (C) + (D) being 1 00% by mole. 

7. A process for producing microcapsules by using an aminoaldehyde polycondensate as wall film material 
in an aqueous medium containing a water-soluble high polymeric substance which is a copolymer 
comprising benzyl (meth)acrylate (A) and/or diisobutylene (B), styrene (C) and maleic anhydride (D). 

40 

8. The process according to claim 7, wherein the content of benzyl (meth)acrylate (A) and/or diisobutylene 
(B) in the copolymer is 0.1 to 50% by mole, the content of styrene (C) is 5 to 59.9% by mole and the content 
of maleic anhydride (D) is 40 to 50% by mole, the total of (A) + (B) + (C) + (D) being 100% by mole. 

45 9. The process according to claim 7, wherein the content of benzyl (meth)acrylate (A) in the copolymer is 
0.1 to 2% by mole, the content of styrene (C) is 48 to 59.9% by mole and the content of maleic anhydride 
(D) is 40 to 50% by mole, the total of (A) + (C) + (D) being 100% by mole. 

10. The process according to claim 7, wherein the content of benzyl (meth)acrylate (A) in the copolymer is 2 
50 to 50% by mole, the content of styrene (C) is 5 to 50% by mole and the content of maleic anhydride (D) 

is 40 to 50% by mole, the total of (A) + (C) + (D) being 1 00% by mole. 

11. The process according to claim 7, wherein the content of diisobutylene (B) in the copolymer is 0.1 to 50% 
by mole, the content of styrene (C) is 5 to 59.9% by mole and the content of maleic anhydride (D) is 40 

55 to 50% by mole, the total of (B) + (C) + (D) being 100% by mole. 

12. The process according to claim 7, wherein the content of benzyl (meth)acrylate (A) and diisobutylene (B) 
put together is 0.1 to 50% by mole, the content of styrene (C) is 5 to 59.9% by mole and the content of 
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maleic anhydride (D) is 40 to 50% by mole, the total of (A) + (B) + (C) + (D) being 100% by mole. 

13. Microcapsules obtainable by the process according to any of claims 7 to 12 by using an aminoaldehyde 
condensate as wall film material. 

5 

14. A non-carbon pressure-sensitive copying paper comprising a substrate and a coat formed thereon, said 
coat comprising microcapsules containing an electron donative color former according to claim 13, a 
buffering agent and a binder. 

10 

Patentanspruche 

1. Ein Emulgator zur Herstellung von Mikrokapseln, als wirksamen Bestandteil eine wasserlosliche hochpo- 
lymere Substanz enthaltend, die ein aus 

15 (Meth)acrylsaurebenzylester (A) und/oder Diisobutylen (B), Styrol (C) und Maleinsaureanhydrid (D) bes- 

tehendes Copolymer ist. 

2. Ein Emulgator gemali Anspruch 1 , enthaltend 0,1 bis 50 Mol% (Meth)acrylsaurebenzylester (A) und/oder 
Diisobutylen (B), 5 bis 59,5 Mol% Styrol (C) und 40 bis 50 Mol% Maleinsaureanhydrid (D), wobei die 

20 Summe (A) + (B) + (C) + (D) 100 Mol% ergibt. 

3. Ein Emulgator gemali Anspruch 2, enthaltend 0,1 bis 2 Mol% (Meth)acrylsaurebenzylester(A), 48 bis 59,9 
Mol% Styrol und 40 bis 50 Mol% Maleinsaureanhydrid (D), wobei die Summe (A) + (C) + (D) 100 Mol% 
ergibt. 

25 

4. Ein Emulgator gemSB Anspruch 2, enthaltend 2 bis 50 Mol% (Meth)acryls§urebenzylester (A), 5 bis 50 
Mol% Styrol (C) und 40 bis 50 Mol% Maleinsaureanhydrid (D), wobei die Summe (A) + (C) + (D) 100 Mol% 
ergibt. 

30 5. Ein Emulgator gemali Anspruch 2, enthaltend 0,1 bis 50 Mol% Diisobutylen (B), 5 bis 59,9 Mol% Styrol 
(C) und 40 bis 50 Mol% Maleinsaureanhydrid (D), wobei die Summe (B) + (C) + (D) 100 Mol% ergibt. 

6. Ein Emulgator gemali Anspruch 2, enthaltend 0,1 bis 50 Mol% (Meth)acrylsaurebenzylester (A) und Dii- 
sobutylen (B), beide zusammengenommen, 5 bis 59,9 Mol% Styrol (C) und 40 bis 50 Mol% Maleinsau- 

35 reanhydrid (D), wobei die Summe (A) + (B) + (C) + (D) 100 Mol% ergibt. 

7. Verfahren zur Herstellung von Mikrokapseln in einem wassrigen Medium unter Verwendung eines Ami- 
noaldehydpolykondensatinsprodukts als Filmmaterial der Kapselwand, enthaltend eine wasserlosliche 
hochpolymere Substanz, die ein aus 

40 (Meth)acrylsSurebenzylester (A) und/oder Diisobutylen (B), Styrol und Maleinsaureanhydrid (D) beste- 

hendes Copolymer ist. 

8. Verfahren gemali Anspruch 7, wobei der Gehalt des Copolymers an (Meth)acrylsaurebenzylester (A) 
und/oder an Diisobutylen (B) 0,1 bis 50 Mol%, der Gehalt an Styrol (C) 5 bis 59,9 Mol% und der Gehalt 

45 an Maleinsaureanhydrid (D) 40 bis 50 Mol% betragt, wobei die Summe (A) + (B) + (C) + (D) 100 Mol% 

ergibt. 

9. Verfahren gemali Anspruch 7, wobei der Gehalt des Copolymers an (Meth)acrylsaurebenzylester (A) 0,1 
bis 2 MoI%, der Gehalt an Styrol (C) 48 bis 59,9 Mol% und der Gehalt an Maleinsaureanhydrid (D) 40 bis 

so 50 Mol% betragt, wobei die Summe (A) + (C) + (D) 100 Mol% ergibt. 

10. Verfahren gemali Anspruch 7, wobei der Gehalt des Copolymers an (Meth)acrylsau re benzyl ester (A) 2 
bis 50 Mol%, der Gehalt an Styrol (C) 5 bis 50 Mol% und der Gehalt an Maleinsaureanhydrid (D) 40 bis 
50 Mol% betragt, wobei die Summe (A) + (C) + (D) 100 Mol% ergibt. 

55 

11. Verfahren gemali Anspruch 7, wobei der Gehalt des Copolymers an Diisobutylen (B) 0,1 bis 50 Mol%, 
der Gehalt an Styrol (C) 5 bis 59,9 Mol% und der Gehalt an Maleinsaureanhydrid (D) 40 bis 50 Mol% be- 
trSgt, wobei die Summe (B) + (C) + (D) 100 Mol% ergibt. 
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12. Verfahren gemaR Anspruch 7, wobei derGehalt an (Meth)acrylsaurebenzylester (A) und Diisobutylen (B) 
zusammen 0,1 bis 50 Mol%, der Gehalt an Styrol (C) 5 bis 59,9 Mol% und der Gehalt an Maleinsaurean- 
hydrid (D) 40 bis 50 Mol% betragt, wobei die Summe (A) + (B) + (C) + (D) 100 Mol% ergibt. 

5 13. Mikrokapseln erhaltlich mit dem Verfahren gemafc einem der Anspruche 7 bis 12 unter Verwendung eines 
Aminoaldehydkondensationsprodukts als Filmmateriai der Kapselwand. 

14. Kohlefreies druckempfindliches Kopierpapier, enthaltend einen SchichttrSger und eine darauf angebra- 
chte Beschichtung, wobei diese Beschichtung aus Mikrokapseln mit einem elektronenabgebenden Farb- 
10 bildnergemaB Anspruch 13, aus einem abpuffernden Mittel und einem Bindemittel besteht. 



Revendications 

15 1. Un emulsifiant pour produire des microcapsules, contenant comme principe actif une substance haut 
polymere soluble dans I'eau qui est un copolymere constitue de (meth)acrylate de benzyle (A) et/ou de 
diisobutylene (B), de styrene (C) et d'anhydride maleique (D). 

2. Un emulsifiant selon la revendication 1, contenant 0,1 a 50 % molaires de (m6th)acrylate de benzyle (A) 
20 et/ou de diisobutylene (B), 5 a 59,9 % molaires de styrene (C) et 40 a 50 % molaires d'anhydride maleique 

(D), le total de (A) + (B) + (C) + (D) etant de 1 00 % molaires. 

3. Un emulsifiant selon la revendication 2, contenant 0,1 a 2 % molaires de (meth)acrylate de benzyle (A), 
48 a 59,9 % molaires de styrene (C) et 40 a 50 % molaires d'anhydride maleique (D), le total de (A) + (C) 

25 + (D) etant de 1 00 % molaires. 

4. Un emulsifiant selon la revendication 2, contenant 2 a 50 % molaires de (meth)acrylate de benzyle (A), 5 
a 50 % molaires de styrene (C) et 40 a 50 % molaires d'anhydride maleique (D), le total de (A) + (C) + 
(D) etant de 100 % molaires. 

30 

5. Un emulsifiant selon la revendication 2, contenant 0,1 a 50 % molaires de diisobutylene (B), 5 a 59,9 % 
molaires de styrene (C) et 40 a 50 % molaires d'anhydride maleique (D), le total de (B) + (C) + (D) etant 
de 100 % molaires. 

35 6. Un emulsifiant selon la revendication 2, contenant 0,1 a 50 % molaires de (meth)acrylate de benzyle (A) 
et de diisobutylene (B) r6unis, 5 a 59,9 % molaires de styrene (C) et 40 a 50 % molaires d'anhydride 
maleique (D), le total de (A) + (B) + (C) + (D) etant de 100 % molaires. 

7. Un procede pour produire des microcapsules par emploi d'un polycondensat d'aminoaldehyde comme 
40 matiere pelliculaire de la paroi, dans un milieu aqueux contenant une substance haut polymere soluble 

dans I'eau qui est un copolymere constitue de (meth)acrylate de benzyle (A) et/ou de diisobutylene (B), 
de styrene (C) et d'anhydride maleique (D). 

8. Le procede selon la revendication 7, dans lequel la teneur en (meth)acrylate de benzyle (A) et/ou en 
45 diisobutylene (B) dans le copolymere est de 0,1 a 50 % molaires, la teneur en styrene (C) est de 5 a 59,9 

% molaires et la teneur en anhydride maleique (D) est de 40 a 50 % molaires, le total de (A) + (B) + (C) 
+ (D) etant de 1 00 % molaires. 

9. Le proced6 selon la revendication 7, dans lequel ia teneur en (m6th)acrylate de benzyle (A) dans le 
50 copolymere est de 0,1 a 2 % molaires, la teneur en styrene (C) est de 48 a 59,9 % molaires et la teneur 

en anhydride maleique (D) est de 40 a 50 % molaires, le total de (A) + (C) + (D) etant de 1 00 % molaires. 

10. Le proc6d6 selon ia revendication 7, dans lequel la teneur en (m6th)acrylate de benzyle (A) dans le 
copolymere est de 2 a 50 % molaires, la teneur en styrene (C) est de 5 a 50 % molaires et la teneur en 

55 anhydride maleique (D) est de 40 a 50 % molaires, le total de (A) + (C) + (D) etant de 100 % molaires. 

11. Le proc6d6 selon la revendication 7, dans lequel la teneur en diisobutylene (8) dans ie copolymere est 
de 0,1 a 50 % molaires, la teneur en styrene (C) est de 5 a 59,9 % molaires et la teneur en anhydride 
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maleique (D) est de 40 a 50 % molaires, le total de (B) + (C) + (D) etant de 100 % molaires. 

12. Le precede selon la revendication 7, dans lequel la teneur en (meth)acrylate de benzyie (A) et en 
diisobutylene (B) reunis est de 0,1 a 50 % molaires, la teneur en styrene (C) est de 5 a 59,9 % molaires 
et la teneur en anhydride maleique (D) est de 40 a 50 % molaires, le total de (A) + (B) + (C) + (D) etant 
de 100% molaires. 

13. Microcapsules pouvant etre obtenues selon le precede de Tune quelconque des revendications 7 a 12 
par emploi d'un condensat d'aminoaldehyde comme matiere pelliculaire de la parol. 

14. Un papier autocopiant sensible a la pression comprenant un substrat sur lequel est forme un revetement, 
ledit revetement comprenant des microcapsules contenant un chromogene donneur d'electrons selon la 
revendication 13, un agent tampon et un liant. 
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